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uptake in neoplastic cells, 
527-28 
DNA polymerase 
in neoplastic cells, 523-24 
nuclear, 690-1 
of thymus, 669-70 
DNA replication 
progression of, 689 
Deoxyriboside synthesis, 
304 
Dephospho-ovalbumin 
in albumin synthesis, 123 
Desulfuration, 582 
Detoxication mechanisms 
conjugation, 575-79 
glucuronides, 575 
mercapturic acids, 577 
phosphates, 579 
sulfates, 578 
dealkylation, 584 
desulfuration, 582 
methylation, 583 
Dextrans 
structure of by NMR, 497 
Diabetes 
fatty acid synthesis in, 
150, 152 
Diaminobiotin, 160 
a, 8-Diaminobutyric acid 
in antibiotics, 186 
a, y-Diaminobutyric acid 
in aerospirins and circulin, 
185 


L-8,« -Diaminocaproic acid 
in viomycin, streptothricin 
and stretolin, 186 
a, B-Diaminopropionic 
acid 
in viomycin, 185 
Dicarboxylic amino acids 
determination of, 599 
Dichrostachinic acid, 193, 
195 


DT diaphorase 
identity of, 734 
Dideoxyhexoses 
in lipopolysaccharides, 81 
Dideoxy sugars 
enzymatic synthesis of, 
102 


Diffusion rates 
measurement by NMR 
methods, 506 
Dihydrofolic acid 
biosynthesis, 289 
phage induction of, 290 
reductase, 290 
structure of, 292 
2, 4-Dihydroxy-6-methyl- 
phenylalanine 
in seeds, 190 
of Agnostemma githage, 179 
p-Dimethylamino-N-methyl- 
phenylalanine 
in mikamycin B 
7, 12-Dimethylbenz(qa)anthra- 


cene 





SUBJECT INDEX 


effect on DNA synthesis, 
2 


N, N-Dimethylformamide 
NMR spectrum of, 494 
Dinitrophenyl amine acids 
automatic analysis of, 

599 
gas chromatography of, 
600 


NMR spectra of, 493 
Dioldehydrase 
cobalamin coenzymens and 
mechanism of action, 
300 
and fermentation of ethylene 
glycol, 300 
Dioxane 
NMR reference spectra, 
486 
3', 5'-Diphosphoadenosine 
in bioluminescence, 443 
DPN 
binding to alcohol de- 
hydrogenase, 510 
and derivatives 
NMR spectra, 499 
Disulfide bonds 
cleavage of, 603 
L-Djenkolic acid 
in seeds, 199 
Dopa 
incorporation into hemo- 
globin, 682 
Drugs 
effects on 
liver microsomal pro- 
teins, 574 
liver muscle RNA, 575 
metabolism of, 571-96 
alcohol dehydrogerase 
and, 580-82 
comparative biochemistry, 
588 
conjugation and, 575-79 
dealkylation and, 584 
desulfuration and, 582 
inhibitors of, 587 
methylation and, 583 
by microsomes, 571-75 
tolerance mechanism in, 574 
toxification, 590 


Ecdysone 
and puffing of giant chrom- 
osomes, 700 
Echinuline, 192 
Edman degradation, 609-12 
errors attendant to, 611-12 
Electromagnetic spectrum, 
482 
Electrometric titration 
of metalloproteins, 332-33 
Electron microscopy 
cellulose fibers, 59 
Electron spin resonance 





of metalloproteins 
valency state of metal, 
335 
Electron transport 
effect of amobarbital, 
735-37 
effect of antimycin A, 733- 
34, 737 
effect of inhibitors, 733- 
38 
effect of rotenone, 735-36 
organization of enzymes 
into "oxysome, "' 730 
pathway of, 746-50 
and pyridine nucleotides, 
755-63 
in relation to luminescence, 
439-40 
reversal of, 744-55 
Electrophoresis 
of teichoic acids, 120 
Elinin 
in membranes, 88 
Endoplasmic reticulum, 
572-74 
Energy coupling 
in nonphosphorylating 
electron transport 
systems, 769 
Energy transfer 
atractyloside and, 738 
guanidines and, 739-40 
oligomycin and, 737-39 
reversal of and pathway, 
750-55 
Enzymatic mechanisms 
of alkaline phosphatase, 
18-20 
of phosphoglucomutase, 
24-25 
of ribonuclease, 39-46 
Enzymes 
active site 
of alkaline phospatase, 
17-18 
biotin enzymes, 157-61 
myosin ATP-ase, 
of phosphoglucomutase, 
22-25 
reactive cysteine of fatty 
acid synthetase, 146 
of ribonuclease, 36-39 
binding sites 
€ -pyidoxyllysine and, 
636, 641 
-bound intermediates 
in carboxylation, 159 
of fatty acid synthesis, 
140-48, 154 
conformation 
modification of by sub- 
strate, 23 
function 
mutational alterations 
and, 215-17 
induction 
coordinate, 236-37, 243 


by corticosteroids, 634, 
643, 657, 660 
drug- metabolizing en- 
zymes, 573-75, 577, 
581 
methyl transferases, 583 
microsomal, 571 
multiple activities of, 635 
of the nucleus, 546-48 
reactions 
stereochemistry of by 
NMR studies, 505 
regulation, 235-55 
repression 
catabolite repression, 
645 
coordinate, 236, 240, 
244, 245, 247, 249-50 
multivalent, 249, 647 
threonine dehydratase, 
644 
transaminases and, 634 
urea cycle enzymes, 643 
synthesis 
nucleic acid-dependent 
in virus-infected cells, 
687-89 
systems 
proton relaxation rates 
in, 511-12 
see also Metabolism, 
regulation of 
Epimerase mutants 
in elucidating carbohydrate 
metabolism, 102, 108-9 
resistance to bacteriophage, 


Epinephrine 
complex with ATP, 510 
Equilibrium dialysis 
in protein binding studies, 
333 
Ergosome 
see Polysome 
Erythrocytes 
carbonic anhydrase of, 
345 
Erythropoeisis, 473 
Esterase 
of microsomes, 572 
E. coli 
alkaline phosphatase 
mutants, 17 
epimerases, 102-3 
Etamycin 
amino acids in, 190 
Ethionine, 575 
in ethylation of RNA, 676 
N4-Ethyl-L-asparagine, 179 
Ethylene glycol metabolism, 
581 


Ethyleneimine 
reaction with cysteine re- 
sidues, 605 
N5-Ethyl- L-glutamine, 
179 
N-Ethylmaleimide 
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reaction with muscle pro- 
teins, 405, 415-17 
Ethyl thioltrifluoroacetate 
reaction with <-amino 
groups, 605 
Etioporphyrine 
NMR spectra, 501-2 
Euglena gracilis 
fatty acid synthesis in, 166 
synthesis of paramylon, 


Evolution 
molecular and genetic 
aspects, 227-30 
Exonucleases of E. coli, 


Exopeptidases 
in sequential analysis of 
proteins, 608-9 


F 
Fat-soluble vitamins, 313- 


Fatty acid 
metabolism, 154-56, 167 
oxidation 
role of carnitine, 156 
a@-oxidation, 154-61 
w-oxidation, 155 
synthesis, 139-50 
biotin and, 139, 150 
carbon dioxide and, 140 
in chloroplasts, 153 
from citrate, 153 
condensation reaction, 
140-46 
control of, 150-54 
dehydration reaction, 
146 
diabetes and, 150-52 
elongation mechanisms, 
143-46 
enzyme-bound inter- 
mediates, 140-48 
enzyme subunits, 145 
inhibitors of, 148 
photophosphorylation and, 
153 


reduction reaction, 146 

starvation and, 152 

subcellular particles and, 
144 

sulfhydryl groups and, 
140-46 

termination of, 148 

two pathways of, 149 

unsaturated, 163-67 

aerobic biosynthesis, 

164 


anaeorobic biosynthesis, 
anaeorobic biosynthesis, 
mechanisms, 164-66 


metabolism, 167 
new compounds, 166 
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synthesis in Euglena 
gracilis, 166 
Feedback controls 

in fatty acid synthesis, 


in nucleic acid synthesis 
of neoplastic cells, 525- 
26 

in polysaccharide synthesis, 
68 


see Metabolism, regulation 
of 
Felinine, 195 
Ferredoxin, 339-40 
amino acid sequence of, 
340 
chlostridial, 339-40 
Ferretin, 341-42 
Ferricytochrome c 
NMR study of, 495 
Ferrocytochrome c 
NMR study of, 495 
Fetuin 
carbohydrate component 
of, 65 
structure of polysacchar- 
ide of, 126-27 
Fibrin 
structural studies of, 629 
Fibrinogen 
sialic acid and clotting, 
127 
structural studies of, 127, 
629 


Flavin adenine dinucleotide 
amino acid oxidases and, 
639 
amino acid racemase and, 


in D-lactic dehydrogenase, 
348 


Flavin enzymes 
amino acid dehydrogenases, 


FMN (Flavin mononucleotide) 
in bacterial bioluminesc- 
ence, 433 
Flavo proteins, 341 
Fluorescence 
and energy state of NADH, 
771 


2-Fluoroethanol, 580 
p-Fluorophenylanine, 575 
5- Fluorouracil 
and transfer-RNA, 223 
Folic acid, 287-93 
analogues in cancer 
therapy, 529 
coenzyme forms 
occurrence of, 288 
conjugated forms, 288-89 
and cobalamin-independ- 
ent methionine bio- 
synthesis, 292, 302 
derivatives 
biological degradation, 
289 
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biosynthesis, 289 

coenzyme forms, 288 

isolation and separation, 
287 

occurrence, 287 

enzymes, 289-92 

dihydrofolic reductase, 
290 

folic acid reductase, 290- 


formyltetrahydrofolate 
synthetase, 289 
methylene-tetrahydro- 
folate reductase, 291 
serine transhydroxy- 
methylase, 289 
thymidylate synthetase, 


and iron metabolism, 466, 
472 

methyl group metabolism, 
291 


and tyrosine utilization, 
657 


Formate 
kinases, 155-56 
metabolism, 155 
Formylcoenzyme A hydrol- 
ase, 155 
Formyltetrahydrofolic acid 
mechanism of enzymatic 
synthesis, 156, 289 
Forssman hapten, 77 
Fucoidan, 63 
D-Fucosamine 
in Chromobacterium 
violaceum lipopoly- 
saccharide, 81 
Fucose 
in oligosaccharides, 105 
Fungal luminescence, 442- 
43 


G 


Galactocerebroside, 76 
Galactoglucomannans, 55-57 
acetyl groups of, 56 
2-O-(D-Galactopyranosy- 
luronic acid-L-rhamnose) 
in plant gums, 53 
D-and L-Galactose 
in algal polysaccharides, 
69 


D-Galactose, 6-O-(8-D- 
glucuronpyranosyl) 
in arabogalactan, 57 
side chain in gums, 55 
Galactose operon 
of E.coli, 242-44 
of Salmonella, 242-44 
Galactose oxidase, 345 
B-Galactosidase, 236-42 
4-O-8-D-Galactosyl-a-D-N- 
acetylglucosamine 
in plasma glycoprotein, 
65 
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Galactosyl transfer reactions, 
105-6 
D-Galacturonic acid 
in gums, 53 
in xylans, 52 
Gangliosides, 78-79 
Gas-liquid chromatography 
of amino acid derivatives, 
600 


Gene structure 
colinearity with protein 
structure, 222 
Genetic code 
amino acids and, 205-34 
amino acid replacements 
and, 211-22 
bacteriophase T4 and, 
217-20 
and cancer, 530-32 
chemical mutagens and, 
211-13 
coding ratio, 217-19 
degeneracy of, 207, 210, 
223 


evolution and, 229 
history of, 206-7 
messenger RNA and, 205 
polyribonucleotides and, 
207-11 
and protein structure, 205, 
211-17 
reading mechanisms, 217- 
22 
transfer-RNA and, 205, 
207, 210, 222-23 
trytophan synthetase and, 
216-17, 220-22 
universality of, 210, 229 
in vitro studies, 207-11 
Genetic control 
of protein and enzyme 
structure, 223-77 
Genetic mechanisms 
complementation, 223-25 
duplication, 228 
evolution and, 227-30 
mutation, 206, 211-34 
recombination, 216 
reversion, 212, 215-17 
suppression, 220-22 
translation, 217-22 
Genetics 
of multicomponent proteins, 
225-27 
Gentiobiose 
in teichoic acid of Staphy- 
lococcus aureus, 117 
Gibberellic acid 
induction of amylolysis by, 
69 


Globosides 
structure of, 77 
y-Globulin 
attachment to peptides, 
125-26 
carbohydrate component of, 
65, 125-26 








Globulins 
abnormal in neoplastic 
cells, 548 
immune 
active site locations of 
6. 5S y-globulins, 361- 
63 
amino acid side chain in 
active sites, 364-66 
antibody activity of y,,4- 
globulin, 371 
antigenic groups 1 and 2, 
378-79 
carbohydrate in 6. 5S y- 
globulin, 366-67 
denaturation of 6. 5S y- 
globulin, 367 
fingerprinting of, 357, 
359, 379 
fractionation of sub units 
of 6.5S y-globulin, 357 
Gm and Inv groups, 376- 
78 
a-helix content of 6, 5S 
y-globulin, 367-68 
human allotypes, 376-79 
identification of Gm 
groups, 376 
identity of Bence-Jones 
proteins, 358-59 
incidence among ethnic 
groups, 377 
myeloma 6, 5S y-globulins, 
358-59 
nomenclature, 355 
papain cleavage of 6. 5S 
y-globulin, 356 
physical properties of 
y¥im-Globulin, 370-71 
polypeptide chains of 
6. 5S y-globulin 
properties of fragments 
of 6.5S y-globulins, 368- 
99 
separation of, 371 
structural relationships 
among, 369-70 
structure of 6, 5S y- 
globulin, 355-69 
terminal amino acid of 
6. 5S y-globulin, 361 
nuclear 
amino acid composition, 
548-49 
amino terminal groups, 
549 
occurence, 548 
Glucan 
in Fungi imperfecti, 
61 
synthetic, 58 
Glucomannans, 55-57 
D-Glucose 
4-N-acitylamino-4, 6- 
didroxy 
in Chromobacterium 
violaceum, 103 


Glucose effect on enzyme 
induction, 237-38 

Glucosy] transferases 
of T-even phages, 687 

D-Glucuronic acid in heparin, 
66 

Glucuronide synthesis, 575- 
77, 588 

4-O-8-D-Glucuronosyl-L- 
rhamnose 

in algal polysaccharides, 

62 


6-O-(8-D-Glucuronpyrano- 
syl)-D-galactose 
in arabogalactan, 57 
6-O-8-D-Glucuronopyrano- 
syl galactose 
side chain in gums, 55 
Glucuronyl transferase, 
573-77, 588 
Glumamycin 
B-methylaspartic acid in, 
176 
D-pipecolic acid in, 182 
Glutamic acid 
decarboxylase, 636 
dehydrogenase, 637 
derivatives of, 177 
dissociation of, 368 
y-methylene 
in peanuts, 177 
mutase 
role of cobalamin co- 
enzymes, 299 
Glutaminase, 662 
of clostridium perfringens, 
599 


Glutamine 
agsay of, 662 
N2-ethyl, 179 
N>- (p-hydroxyphenyl) 
in Agaricus hortensis, 
179 
reaction of in modified 
Edman degradation, 610 
y-Glutamyl-8-aminoprop- 
ionile, 180 
y-Glutamyl dipeptides of 
cysteine, 192 
B-N-(y-L-Glutamy]l)4- 
hydroxymethylphenyl- 
hydrazine 
in mushrooms, 179 
y-Glutamyl peptides 
in human urine, 181 
role in nitrogen storage, 
181 
y-Glutamyl1-8-pyrazol-1-yl- 
L-alamine 
in cucumber seeds, 180 
Gentathiokinase, 578 
Glutathione 
analogues, 180 
derivatives, 192 
drug metabolism and, 578 
reaction with cyanide, 608 
titration of, 222 
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Glycerol teichoic acids 
in Lolium arabinosus, 117 
localization of, 119 
in streptococci, 117 
L-Glycero-D-mannoheptose 
in bacterial lipopoly- 
sacchardes, 109 
in polysaccharide of 
Salmonello typhimurium, 
81 
Glycine 
m-carboxy-a@-phenyl 
in iris bulbs, 178 
formation of, 640 
a-(methylene cyclopropyl 
in fruit, 198 
phenylglycine derivative 
in iris bulbs, 178 
phenyl-a-methyl 
in etamycin, 190 
phenyl, N-methyl 
in staphylomycin, 190 
utilization of, 640 
Glycogen, 57-58 
dimethyl sulfoxide in pre- 
paration of, 57 
human, in disease, 58 
Glycolytic enzymes 
of the nucleus, 547 
Glycopeptides 
from y-globulins, 367 
of ovalbumin, 63-64 
of ovomucoid, 64 
urinary 
structure of, 127 
Glycoproteins, 63-66 
metabolism of, 122-27 
Glycyl peptides 
NMR spectra of, 493 
Glyoxylic acid 
and glycine synthesis, 640 
Golgi lamellae, 84 
Golgi vesicles, 84 
Griseofulvin and related 
compounds 
NMR studies of, 503 
Guanidines 
and energy transfer, 
739-40 
inhibition of virus replica- 
tion by, 712 
GDP-colitose 
formation from GDP- 
mannose, 102 
GDP-fructose 
in molds, 102 
GDP-mannuronate 
as a glycosyl donor, 104 
GDP- mannose 
conversion to GDP-colitose, 


Guanidino residues 

proton exchange, 495-96 
Gum 

of Virgilia araboides, 54 
Gum arabic 

polysaccharides of, 53 
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reduction by diborane, 53 
Gum mesquite 
structure of, 54 
Gum tragacanth 
fractionation of, 53 


H 


5-Halogenated pyrimidines 
in nucleic acid metabolism, 
701-3 
Haptens 
sphingolipid, 75-79 
HeLa cells 
infection with polio virus 
effect on RNA synthesis, 
674 
Heme A pyridine complex 
NMR spectrum of, 502 
Heme peptide 
of cytochrome-c, 615 
Hemerythrin 
subunits of, 339 
Hemicellulose 
of Chlorella pyrenoidosa, 
62 
Hemochromatosis, 463, 
465-66 
Hemocyanin, 342 
Hemoglobin 
amino acid replacements 
function and, 213 
genetic code and, 211 
evolution of, 227 
formation of, 473 
hepore, 225-26 
humal fetal 
sequential analysis of y 
chain, 609 
subunit structure 
genetic aspects, 225-27 
Heparin, 66 
biosynthesis, 129-30 
linkages in, 128-29 
microdetection of, 129 
structure of, 127-29 
Heptoses 
as backbone of lipopoly- 
saccharide, 112 
Herpes Simplex keratitis 
cure of by 5-iododeoxy 
uridine, 701 
Bengaeeean, 572, 581, 


oxidation of, 580 
High-energy intermediates 
nonphosphorylating, 769 
phosphorylated NAD, 769- 

70 


Hill reaction, 8 
Histidine 
in active site of phosphoglu- 
comutase, 24 
in active site of ribonucl- 
ease, 36-37, 41-46 
NMR spectra of cobalt 
complex, 694 
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phosphorylation of in 
respiratory chain, 772- 
73 
utilization of, 647 
Histidine operon 
of Salmonella typhimurium, 
240-42 
Histidinemia, 649 
Histidinol phosphate phos- 
phatase 
complementation and, 224 
Histones, 550-56 
effect on nucleic acid 
metabolism, 712-13 
extraction of, 553-54 
fractionation of, 554 
metabolism of, 555 
and mitosis, 552 
physical relationship with 
DNA, 551-52 
and RNA synthesis, 552 
synthesis of, 553 
from tumors, 554-55 
Homoarginine 
in Lathyras cicera, 187 
Homocitrulline 
formation from lysine in 
milk, 187 
Homocitrullylaminoadenosine 
in cordyceps militaris, 187 
Homogentisate oxidase, 341 
Homogentisic acid 
oxidation of, 657 
L-Homolanthionine 
fromation of by E. coli, 197 
Horoserine, O-acetyl 
in pea seedlings, 199 
Hormones 
adrenocorticotropic 
production and release of, 
267-69 
lipid- mobilizing activity of, 
266-67 
melanocyte- stimulating, 
260-67 
nonsteroid 
chemistry and metabolic 
action of, 259-81 
synthetic peptides with 
ACTH activity, 274-78 
Hyaluronic acid 
preparation of, 130 
structure of, 130 
Hydantoins 
of amino acids 
fractionation of, 601-2 


reversible inactivation of, 
339 
Hydrogenation 
of ribonucleoside diphos- 
phates, 676-77 
3-Hydroxyanthranilate 
oxidase, 661 
Hydroxyanthranilic acid, 660 
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cis-Hydroxyaquotriethylene 
tetramine cobalt 
hydrolysis of peptides by, 
333 


y-Hydroxyarhinine 
degradation by arginase, 
185 
in Vicia and other organ- 
isms, 188 
§8-Hydroxyaspartate 
metabolism of, 175 
8-Hydroxyaspartate dehy- 
dratase, 175 
8-Hydroxyaspartic acid, 
174-75 
2-(a-Hydroxybenzyl)-ben- 
zimidazol 
inhibition of virus re- 
plication by, 712 
nt. (2-Hydroxyethyl)-L-as- 
paragine, 179 
y-Hydroxglutamate 
metabolism of, 175-76 
y-Hydroxyglutamic acid 
in Phlox protein, 173 
synthesis of, 175-76 
y-Hydroxyhomoarginine 
in seeds, 187 
Hydroxylation 
of amino acids, 653, 657 
¢-Hydroxylysine 
in gelatin, in plants, 186 
Hydroxylysine 
mechanism of hydroxylat- 
ion, 653 
B-Hydroxy-f-methylglutaryl 
CoA 


consensation and cleavage, 


4-Hydroxymethylproline 
in fruits, 183 
is or trans isomer, 174 
N°-(p-Hydroxyphenyl)-L- 
glutamine 
in Agaricus hortensis, 179 
3-Hydroxypicolinic acid 
in oligopeptide antibiotics, 
183 


Hydroxypipecolic acids 
biosynthesis of, 185 
from plants, isolation and 
properties of, 183 
Hydroxyproline 
mechanism of hydroxylation, 
653 
3-Hydroxyproline 
in collagen, 181 
synthesis of, 182, 183 
in telomycin, 182-83 
4-Hydroxyproline, 182 
biosynthesis of, 185 
conversion to erythro-L-y- 
hydroxy-glutamate, 175 
4-Hydroxypyrazolo(3, 4-d)- 
pyrimidine 
inhibition of xanthine oxidase 
by, 697 





Hypoglycin 
in fruit, 198 
in peptides, 180 


I 


Imidazolglycerol phosphate 
dehydrase | 
complementation and, 224 
Imino acids, 181-85 
-color reactions of, 181 
Iminoacyl anilidase, 573 
Immune response 
and thymectomy, 384-85 
Immunochemistry 
antibody structure and 
biosynthesis, 355-92 
see antigens, antibodies, 
globulins, and lymphoid 
tissue 
Immunological specificity 
relation to amino acid 
composition, 363-64 
Immunological unresponsive- 
ness 
auto-antigenicity, 384 
induction of, 383-84 
quantitative aspects, 383- 
84 


temporal factors, 383 
Induction 
of enzymes, 235-55 
Inhibitors 
of drug metabolism, 587 
of fatty acid synthesis, 
148 
Insecticides 
drug metabolism and, 575 
Insulin 
configuration of, 348 
effect on nucleic acid 
metabolism, 700-1 
"hybrid", 613 
NMR study of, 495 
structural studies of, 613 
Intrinsic factor 
and binding of vitamin By9, 
296, 298 
as an inhibitor, 299, 302, 304 
Iodoacetate 
reaction with thiol groups, 
604 


5-Iododeoxyuridine 
cure of Herpes simplex 
keratitis by, 701 
Ions 
active uptake of, 763-65 
Ion transport 
calcium and, 318 
Iron 
absorption 
dietary factors, 469-71 
endocrine influences, 
471-72 
mechanism of, 468-69 
in blood, 466-68 
in bone, 464-65 





fetal content, 461-62 
in kidney and urine, 463-64 
in liver and spleen, 465 
metabolism 
see Metabolism 
in milk, 461 
proteins, 338-42 
in sweat and skin, 462-63 
Irradiation 
effect on nucleic acid 
metabolism, 713 
Isoamylase, 57 
Isoantigens 
see allotypes 
Isocitrate 
oxidation of, 762-63 
Isoenzymes 
L-aspartate transaminase, 
633 
tyrosinase and, 656 
Isolencine 
biosynthesis, 646 
-regulation of, 646 
threonine interrelation- 
ships, 644 
Isoleucine-valine operon 
in E, coli and Salmonella, 
248-49 
Isomerase mutant of Salmon- 
ella typhimurium 
in characterization of lipo- 
polysaccharide, 111 
Isotope dilution 
in analysis of cysteine and 
cystine, 599 
Isovalthine, 195, 196 
Isozymes, 226 
structure of 
of lactic dehydrogenase, 
348 


K 


2-Keto-3-deoxyoctonate 
in epimeraseless mutant 
of Salmonella typhi- 
murium, 110 
linkage of polysaccharide 
to lipid, 111 
in lipopolysaccharides, 81 
of E. coli, 110 
terminal groups of poly- 
saccharide, 111 
Keto-enol tautomerism 
NMR studies of, 505 
4-Keto-L-pipecolic acid 
-in antibiotic oligopeptides, 
183 
4-Keto-L-proline 
-in actinomycin V, 182 
Kidney cortex factor 
in bioluminescence, 433 
Kinetics 
of antibody interactions, 
379-81 
Krebs cycle reactions 
steriochemistry of, 505 
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Kynurenine 
transaminase, 661 
tryptophan-anthranilic acid 
cycle and, 660 


L 


Laccase, 343-44 
Lachrymator 
of garlic and onion, 196 
Lactic dehydrogenase 
isozymes of, 226 
-structure of isozymes, 348 
B-Lactoglobulin 
NMR study of, 495 
Lactose 
in sphingolipids, 76 
Lactose operon 
of E. coli, 236-40 
Lactotransferrin, 338-39 
Larmor frequency, 488 
Lathyrine 
in Lollium tingitanus, 187- 
88 
Lathyrus 
classification of species 
via chemical composition, 
187 
Leopore hemoglobin, 225 
Leucine 
biosynthesis of, 644 
regulation, 646 
Leucine aminopeptidase 
purification of, 608 
Leucine operon 
of Salmonella, 244-45 
Leucyl-L-tyrosine 
NMR spectra of, 493 
Ligand field theory 
and metalloproteins, 334-35 
Light scattering 
molecular weight of starch- 
es, 58 
Lipid haptens 
in neoplastic tissues, 76 
Lipid monolayer 
as model membranes, 91 
Lipid-protein mosaic 
in membranes, 83 
Lipids 
chemistry of, 75-100 
immunochemistry of, 75-82 
in membranes, 82-95 
metabolism of, 139-72 
of microsome, 572 
peroxidation of, 320 
role in bacterial antigens, 
80-82 
Lipogenin, 153 
Lipophosphoproteins 
in membranes, 86 
Lipopolysaccharide complexes 
of gram-negative bacteria, 
80-92 
Lipopolysaccharides, 107-13 
of Chromobacterium iso- 
laceum, 113 
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phenol extraction of, 113 

of Serratia marescens, 113 

of Shigella flexneri, 112-13 
Lolium perrenne 

xylan, 51 
Luciferase 

Apogon, 449-50 

bacterial, 433-42 

Balanoglossus, 451-55 

Cypridina, 448-49 

firefly, 445-48 

fungal, 442-43 

Gonyaulax, 450 

sea pansy, 443-45 
Luciferin 

purification and structure, 

448 


Lymphoid tissue 
thymectomy and immune 
response, 384-85 
Lysine 
and active site of biotin 
enzymes, 157-61 
in active site of ribonu- 
clease, 37-39 
and binding of pyridoxal 
phosphate, 636, 641 
biosynthesis, 652 
fermentation, 301, 653 
utilization, 653 
B-Lysine 
in viomycin, streptothricin, 
and stretolin, 186 
Lysine residues 
tryptic cleavage of, 605 
Lysis 
induction by megacin C, 
711 


Lysopine, 174 
in plant crown gall tumors, 


Lysozyme 
amino acid sequence of, 
605 
structure of, 619-23 


M 


Macromolecules 
hydration of 
NMR studies, 502-5 
Magnetic susceptibilities 
measurement of, 506 
Malignant growth 
and nucleic acid metabolism, 
523-26, 698 
Malignolipin, 558 
Malonylcoenzyme A 
condensation of, 140-46 
in fatty acid biosynthesis, 
139, 164 
synthesis, 159, 161 
Megacin C 
effect on nucleic acid 
metabolism, 
711 
Melanocytes 
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hormone stimulation of, 
260-67 
Melonocyle stimulating 
activity 
of synthetic peptides, 279- 
81 


Melanophoretic activity 
bioassay of, 264 
Melanotropins 
biological action of, 264- 
67 
corticotropin-releasing 
factor activity, 266 
influence on neural 
transmission, 265-66 
influence on thyroid glands, 


synthesis of 
a-melanotropin, 261-63 
synthesis of 
8-melanotropin, 263-64 
synthetic analogues of, 
267 
Membrane 
lipids in, 82-95 
models, 91-95 
permeability 
vitamin A and, 316 
thickness, 84 
B-Mercaptopyruvate trans- 
sulfurase 
presence of copper in, 345 
Mercapturic acid formation, 


Meromyosins, 411-14 
Mesaconate 
reversible formation from 
8-methyl aspartate, 176 
Messenger-RNA 
see Ribonucleic acid 
Metabolism 
of amino acids, 633-66 
of bacteria 
regulation of enzymes, 
235-55 
in cell cultures 
cancer and, 11 
reversible transformation 
in, 12 
control of 
fatty acid biosynthesis, 
150-54 
of drugs, 571- 96 
alcohol dehydrogenase 
and, 580-82 
comparative biochemistry 
of, 588 
induced increase of, 573- 
75, 577, 581 
inhibitors of, 587 
by microsomes, 571-75 
fatty acid, 139-67 
feedback control of 
in histidine biosynthesis, 
650 
in serine biosynthesis, 640 
formate, 155 


SUBJECT INDEX 


iron 
and alcoholism, 466 
dietary factors, 474-75 
hemoglobin formation, 473 
red cell survival, 473- 
74 
table of reviews, 460 
vitamin By9 and, 461, 463, 
466, 472, 474 
lipid, 139-72 
of methanol, 580-82 
propionic acid, 161-63 
regulation of 
branched chain amino acid 
biosynthesis, 646 
possible role of histones, 
544, 552-53 
see also Enzyme re- 
pression; Enzyme 
induction 
threonine biosynthesis, 
644 


urea cycle and, 643 
Metal complexes 
effect on chemical shifts 
in phosphates, 507-8 
Metal ion complexes 
with amino acids and pep- 
tides 
NMR spectra of, 493 
Metal ions 
and actin-myosin inter- 
action, 419-21 
binding by relaxing factors, 
422 
and muscle biochemistry, 
406-8, 415 
Metalloproteins 
effect of chelating agents 
on, 333-34 
stability constants of, 333 
structure and physical 
properties of, 332-38 
Metallothionein, 348 
Methane formation 
methylocobolamin and 
vitamin By2 and, 303-4 
Methanol 
oxidation of, 580 
Methemoglobin 
abnormalities, 214 
Methine bridge 
in porphyrins, 501 
Methionine 
biosynthesis 
S-adenosylmethionine and, 
302 
methylcobalamin and, 302 
role of folic acid, 291, 
302 
two pathways for in E, 
Coli, 302 
vitamin By9 and, 302 
in methylation of nucleic 
acid bases, 675 
NMR spectra, in proteins, 
493 


Methionine peptides 
reaction with thioglycollic 
acid, 617 
Methionine residues 
cleavage by cyanogen 
bromide, 606 
N-Methyl acetamide 
NMR spectra of, 494 
Methyl acetimidate 
reaction with amino groups, 
606 
B-Methyl-DL-asparagines 
synthesis of, 176 
8-Methylaspartase, 176 
8-Methylaspartic acid 
N-acetyl anhydrides 
threo and erythro forms, 
174 


in anaerobic degradation 
of glutamate by Clostrid- 
ium tetanomorphum, 176 
synthesis of, 176 
Methylation, 583, 675 
Methyl benzimidate 
reaction with amino acids, 
606 


3-Methylcholanthrene 
and drug metabolism, 574- 
75, 577, 587 
Methylcobalamin 
biosynthesis, 302 
and methane formation, 303 
role in methionine biosyn- 
thesis, 802 
wynthesis, 294 
8-Methylcrotonylcoenzyme A 
carboxylase, 156 
5-Methyl-L-cysteine, 193- 
95 
S-Methyl-L-cysteine, and 
derivatives in peptides, 
180 
y-Methylene glutamic acid 
in peanuts, 177 
y-Methylene glutamine 
in plants, 179 
4-Methylene proline, 174 
4-Methylene-DL-proline 
in seeds of Eriobotrya 
japonica, 184 
a-(Methylene cyclopropyl) 
clycine, 174 
in fruit, 198 
5, 10-Methylene tetrahydro- 
folate 
in methylation of nucleic 
acid bases, 675 
and transhydroxymethyla- 
tion, 641 
N-Methyl formamide 
NMR spectra of, 494 
4-O-Methylglucuronic acid 
in gums, 55 
in xylans, 52, 53 
y-Methy1 glutamic acid 
in plants, 176 
synthesis of, 176 


Methyl group biogenesis 
folic acid and, 291 
methylcobolamin and, 302 
vitamin B12 and, 302 

y-Methyl-y-hydroxygluta- 

mate, 177 
y-Methyl-y-hydroxy-a- 
ketoglutarate 
cleavage by aldolase, 177 

Methylmalonyl-coenzyme A 
biotin and, 159, 161 
isomerase 

cobalamin coenzyme of, 
162, 299 
mechanism of action, 
162, 300 
isomers of, 160 
racemase, 161 
synthesis, 159, 161 
8-Methyl-§-phenylalanine 
in bottromycin, 190 

L-a-Methyl phenylglycine 
in etamycin, 190 

N-Methyl-L-phenylglycine 
-in staphylomycin, 190 

4-Methyl proline 
in fruit juices 

and antibiotics, 183 
a-Methylserine 
Hydroxymethyltransferase, 
641 


6-a-Methyl-4-sitosten-3- 
one, 503 
5-Methyltetrahydrofolic 
acid, 288-92 
accumulation in pern- 
icious anemia 
and leukemia, 288 
growth factor activity, 288 
role in methionine biosyn- 
thesis, 291, 302 
vitamin B49 defiency and, 
303 
Mevalonic acid, 316 
synthesis, 154 
Micrococcin P 
thiozole amino acids in, 
197 
Microsomal esterase, 572 
Microsomes 
fatty acid synthesis and, 


metabolism of drugs by, 
571-75 
phospholipid synthesis and, 
148-49 
soluble enzymes of, 572 
Milk "red protein" 
-see lactotransferrin, 
338-39 
Mikamycin B 
3-hydroxypicolinic acid in, 
183 


4-keto-L-pipecolic acid in, 
183 


Mimosine, 190-91 
Mitochondria 
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accumulation of ions, 763- 
65 

elementary particle of, 
730-31 

enzymes of, 730-33, 756- 
63 


fatty acid synthesis in, 
148 

structural protein of, 730- 
31 


Mitomycin C 
effect on nucleic acid syn- 
thesis, 710 
Model compounds 
used in fatty acid biosyn- 
thesis, 146 
Molybdenum proteins, 348 
Monoamine oxidase, 345 
Morphine, 586 
Mossbauer effect 
of metalloproteins, 336 
Muramic acid, N-acetyl, 
114 
Mycobacterium tuberculosis 
glycolipids of, 81 
Myelin 
bilaminar structure of, 93 
components of, 76 
Myoglobin, guanidinated 
NMR study of, 495 
structure, 214 
titration of, 333 
Myoinositol 
in pectin synthesis, 70 
Myosin, 408-14 
aggregation of, 413-14 
interaction with actin, 419 
molecular weight, 408-10 
y-myosin, 426 
relaxing factors and, 422- 
24 
substructure of, 410-13 
tropomyosins, 424 
Myosin adenosine triphos- 
phatase, 414-19 
binding sites of, 415 
hydrolysis of ATP by, 417 
relaxing factors and, 422 
substrates for, 414 
sulfhydryl reagents and, 
414, 416 
Mucins submaxillary 
structure of polysaccharide 
of, 124 
Mucopeptides, 114-16 
constituents of, 114 
linkage to teichoic acid, 
119-21 
structure and sequence of, 
114 
Mucopolymer layer 
of E. coli, 114 
Mucopolymers 
of E. coli, 114 
Mucopolysaccharides, 127-33 
synthesis, vitamin A and, 
313 
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Multivalent repression 
branched-chain amino 
acid biosynthesis and, 
647 


Muscle 
ATPase, 414-19 
actins, 403-8 
biochemistry of, 403-30 
cell membrane 
effect of enzymes on, 
90 


myosins, 408-14 
protein interactions, 419- 
21 
relaxing factors, 422-24 
tropomyosins, 424-26 
Muscular dystrophy 
vitamin E and, 321 
Mutagens 
acricline compounds, 217 
genetic coding and, 211- 
17 


Mutation 
addition and deletion, 218- 
19 
conditional lethal, 212-22 
effects of, 211-30 
evolution and, 227-30 
suppressor, 220-22 
Mutational alteration 
of protein function, 213 
of protein structure, 211- 
17, 228 


N 


Natural products 

NMR studies of, 503 
Necrosamine 

in S, enteritidis endoxtoxin, 


Neoplastic cells 

abnormal globulins in, 548 

abnormal substances pro- 
duced by, 557-58 

chromosome number of, 
520-21 

chromosomes of, 520-22 

DNA content of, 522-23 

DNA synthesis in, 523-26 

endoplasmic reticulum of, 
542 

glycolysis in, 560 

modification of enzyme 
activity by RNA, 543 

myeloma y-globulin, 358- 
59 


nucleoli of, 538 
nutrition of, 559-60 
ribosomal preparations 
of, 542 
suppression of DNA syn- 
thesis in, 528-30 
transfer of genetic infor- 
mation in, 530-32 
Nerve cell membrane, 89 
Neuraminic acid, N-acetyl 
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formation of, 104 
Niacin nucleotide, synthesis, 
659 
NAD 
absolute conformation of, 
347 
structure of phosphorylated 
form, 769-70 
NADH 
fluorescence of bound form, 
771 


nature of bound form, 771 
NADH dehydrogenase, 730, 
736-37, 747-50, 774 
Nitrogen fixation 
possible role of vitamin By2 
in, 304 
Nitro-reductase, 572 
Nuclear enzymes, 546-48 
citric acid cycle, 547 
DNA polymerase, 547 
glycolytic, 547 
protein synthesizing, 547- 
48 
NMR 
of amino acids, 494-94 
of carbohydrates, 496-97 
of carotenes, 503 
complex spectra 
computer program for, 491 
in enzyme reactions, 505 
experimental techniques, 
489-91 
internal references, 486 
of natural products, 503 
of nucleic acids and related 
compounds, 497-500 
of peptides, 493-94 
of porphyrins, 499-502 
of proteins, 494-96 
of purines, 497 
of pyrimidines, 497 
in reaction rate studies, 
505-6 
reference spectra, 486 
relaxation time, 488 
signals of biological tissues 
and fluids, 506 
spectra, 691 
of steroids, 502-3 
theory of, 484-89 
Nuclease 
content in tissues and 
fluids, 684 
Nuclei 
isolation of, 545 
Nucleic acid 
function in the nervous sys- 
tem, 714-15 
metabolism, 667-728 
effect of irradiation on, 
713-14 
effect of steroid hormones 
on, 698-700 
in insects, 694-95 
in regenerating tissue, 
695-96 
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methylation of bases, 674- 
76 


specificity of methylation 
of, 675-76 
synthesis 
in developing sea urchin 
egg, 693-94 
regulation of, 696-715 
templates, 667-68 
Nucleolar preparations 
method, 538 
Nucleoli 
of neoplastic cells, 538 
Nucleolytic enzymes 
and nucleic acid metabolism, 
697 
Nucleosides 
conformation of pentose in, 
498 
NMR spectra, 497-98 
Nucleotidases, 685-86 
Nucleotide 
analogues 
effect on viruses, 702-3 
binding by muscle proteins, 
406-8, 414-16 
homopolymers 
enzymic synthesis of, 
671-73 
monophosphate sugars, 104- 
5 


Nucleotide-4-keto-6-deoxy- 
hexoses 
identification and assay of, 
102-3 
Nucleotide-linked peptide 
role of, 114 
sugars 
see sugar nucleotides 
triphosphates 
trisaccharides 
in milk and colostrum, 
105 


Nucleotides 
NMR spectra, 498-99 
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Octopine, 188 
biosynthesis of, 189 
Oleic acid synthesis, 164 
Oligomycin 
and energy transfer, 737-39 
Oligosaccharides 
“fingerprint” of, 62 
Operator mutations, 236, 
238 
Operon model 
attributes of, 235-36 
Operons, 235-55 
the arabinose system, 246- 
48 
the arginine system, 249- 
50 


cysteine system, 250-51 
the galactose system, 242- 
44 


the histidine system, 240- 
42 


the isoleucine-valine sys- 
tem, 248-49 

the lactose system, 236- 
40 

orientation of, 254-55 

polarity mutations of, 
236-238, 241, 243-44, 
248, 253-54 

the pyrimidine system, 246 

the tryptophan system, 245- 
46 


Optical rotatory dispersion 
of metalloproteins, 336 
Ornithine carbamoyltrans- 
ferase, 643 
Orosomucoid 
structure of polysaccharide 
of, 124-25 
synthesis of, 125 
Ovalbumin 
glycopeptides of, 63-64 
metabolism of, 123 
structure of polysaccharide 
of, 122-23 
Ovomucoid 
glycopeptide of, 64 
structure of polysaccharide 
of, 123-24 
Ovotransferrin 
see conalbumin, 338 
Oxaloacetic transcarboxylase, 
159 
Oxamycin 
inhibition of unidine nucleo- 
tide peptide synthetase 
by, 115 
Oxidation 
of fatty acids, 154-56 
of hydrocarbons, 155 
Oxidative phosphorylation 
coupling factors of, 765- 
68 


reaction mechanisms, 774- 


vitamin K and ubiquinone 
and, 325 
see also Energy transfer 
Oxidoreductions 
biological 729-79 
effect of uncouplers, 740- 
44 


Oxygenase reaction 
in unsaturated fatty acid 
synthesis, 165 
Oxygenases, 340 
Oxysome, 730 


P 


Papain 
cleavage of 6. 5S y-globulin, 
356 


structure of, 624 
Paramylon 
biosynthesis of, 69 


by cell-free extracts of 
Euglena gracilis, 105 
Paramyosin, 424 
Pectinase 
degradation of xylans by, 
52 
Penicillin G 
complex with bovine serum 
albumin, 510 
Penicillium charlesii 
extracellular polysacchar- 
ide of, 60 
Pentacholrophenal 
uncoupling effects in 
oxidoreductions, 742- 
43 
3-Pentadecylcatechol, 79 
Pepsin 
NMR study of 
Peptides 
B-aspartyl, 180 
fractionation of, 612-29 
y-glutamyl, 180 
NMR spectra of, 493-94 
N-Terminal hydrolysis of, 
333 


Phallatidine 
8-hydroxyaspartic acid in, 
175 


Phalloidine 
toxic peptide of Amanita 
phalloides, 182 
1, 10-Phenanthroline 
binding to metalloproteins, 
336-47 
Penethyl alcohol 
suppression of DNA syn- 
thesis by, 711 
Phenobarbital 574-75 
Phenylalanine 
biosynthesis, 658 
birch reduction of, 607 
3-(3-carboxy-4-hydroxy) 
in seeds, 178 
derivative 
in iris bulbs, 
in seeds, 17% 
2,4, -dihydroxy 6-methyl 
in seeds, 190 
in seeds of Agrostemma 
githage, 179 
p-dimethylamino-N-methyl 
in mikamycin B, 190 
p-fluoro, 575 
hydroxylation of, 657 
Phenylalanine residues 
specific cleavage of, 607 
Phenylglycine 
in antibiotics, 190 
derivative 
in iris bulbs, 178 
a-Phenylglycine, m-carboxy 
in iris bulbs, 178 
D-Phenylglycine, 3-carboxy- 
4-hydroxy, 178 
L-Phenylglycine, a-methyl 
in etamycin, 190 
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L-Phenylglycine, N-methyl 
in staphylomycin, 190 
L-a-Phenyl sarcosine 
in etamycin, 190 
Phenylthiohydantoins, amino 
acid 
gas chromatography of, 
600 


Pheophorbide-600, Chloro- 
bium 
structure of, 502 
Phleomycin 
inhibition of DNA synthesis 
by, 710 
Phosphate conjugation, 579 
Phosphate diester 
linkages in polysaccharides, 
60 


Phosphates 
chemical shifts in, 507-8 
Phosphatide double films, 83 
Phosphatidy] inositol 
derivatives of glycolipids 
of Mycobacteria, 81 
Phosphatidyl serine 
in active sodium transport, 
87 
labeling of, 90 
Phosphodiesterase I 
histochemical identification 
of, 698 
Phosphodiesterases, 684-86 
Phosphoglucomutase, 20-25 
active groups, 22-25 
enzyme conformation, 22- 
24 
enzyme properties, 20-22 
mechanism of action of, 
24-25 
Phosphohistidine 
and oxidative phosphoryla- 
tion, 772-73 
Phospholipid 
synthesis 
in microorganisms, 167 
in mitochondria and 
microsomes, 148-50 
Phosphomannans 
in yeasts, 60-61 
Phosphoproteins 
in oxidative phosphoryla- 
tion, 771-73 
phosphoserine and phos- 
phohistidine in, 772-73 
Phosphoserine 
in phosphotransferase 
reactions, 18, 20, 22, 
24-25 
and serine biosynthesis, 
639 


Phosphotransferase reactions 
alkaline phosphatase, 16- 
20 


bovine pancreatic ribo- 
nuclease, 25-46 
mechanisms of, 15-46 
Phosphotransferases, 685-86 
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Photobacterium fischeri 
bioluminescence 431-42 
Photophosphorylation 
and fatty acid synthesis, 
153 


Photosynthesis 

carbon monoxide inhibition 
of, 4 

chemistry of, 3 

Hill reaction and, 8 

photolysis of water and 
carbon dioxide in, 6 

quantum requirement of, 
2 


TPN reaction and, 9 
Picea engelmanni 
water-soluble polysacchar- 
ide of, 56 
Pinus sylvestris 
arabogalactans in, 57 
xylans in differentiation, 
52 
D-Pipecolic acid 
in antiobiotics, 182 
Pituitary gland 
and hormone production, 
267-68 
Plant gums, 53-55 
fractionation of, 53 
Plasma 
a,acid glycoprotein of, 
-65 
Plasmalogens 
in red cell ghosts, 89 
Polyadenylic acid 
NMR spectrum of, 499, 500 
Polyglycine, 333 
Polyhydroxamic acid 
ferric complex of, 337 
Polylysyl RNA ester, 680 
Polynucleotides 
enzymatic synthesis of 
mixed copolymers, 669 
hybrid formation, 667-68 
NMR spectra of, 499-500 
terminal phosphoryl group 
labeling of, 684 
Polypeptide biosynthesis 
mechanism of, 680-81 
Polyribonucleotides 
and genetic coding, 207-11 
Polyribose phosphate 
from Hemophilus influenzae, 
33 
Polysaccharide 
algal, 61-63 
Polysaccharides, 51-74 
in brain, 131 
of cell walls, 113, 122 
cytological feature, 67-68 
electrophoretic fraction- 
ation, 110-11 
of enteric bacteria, 105- 
8 


extracellular, 60-61 
fungal, 60-61 
glycoproteins, 122-27 
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synthesis and degradation 
of, 66-70 
synthetic, 58-59 
Polysomes, 677-79 
characteristics of, 541-44 
in neoplastic cells, 542 
and protein synthesis, 679 
Porphyrin 
biosynthesis of 635 
NMR spectra of, 485-86, 
499-502 
Proline analogues 
homologues of, 181 
inhibition of growth of E. 
coli by, 182 
L-Proline, 4-keto 
in actinomycin V, 182 
Proline, 4-methyl 
in fruit juices and antibio- 
tics, 183 
Proline, 4-methylene, 174 
Prophage 
time course of replication, 
689 
Propional coenzyme A 
carboxylase, 158 
carboxylation of, 161 
Propionic acid 
metabolism, 161-63 
S-n-propyl-L-cysteine, 194 
Protagon 
from brain extracts, 78 
Protein 
amino acid sequence of, 
608-29 
and function 213-15 
genetic coding for, 205-34 
genetic complementation 
and, 223-25 
immunological specificity 
and, 363-64 
mutational alteration, 206, 
211-17 
replacement studies 211-17 
subunit structure of 
F-actin, 408 
G-actin, 404 
alkaline phosphatase, 17 
complementation and, 224 
fatty acid synthetase, 145 
genetics and, 225 
6.5S y-globulin, 355-61 
hemoglobin, 225 
lactic dehydrogenase, 
227 
myosin, 410-13 
tyosinase, 656 
synthesis 
effect of purines on, 703 
effect of puromycin on, 
704-5 
in developing sea urchin 
egg, 693-94 
and genetic code, 207- 
11 
nucleases in regulation 
of, 697-98 
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role of RNA in, 206-7, 
222-23 
synthesizing enzymes 
in the nucleus, 547 
Protein-carbohydrate com- 
plexes 
in cancer patients, 557-58 
Protein conformation 
D-amino acid oxidase and, 
639 
effect of citrate on, 151-52 
myosin and, 416 
Proteins 
of muscle 
actins, 404-5 
myosins, 408-13 
tropomyosins, 424-25 
nuclear 
acidic, 548-50 
basic, see Histones 
characteristics of, 544-56 
globulins, 548-49 
Protein-polysaccharides 
from cartilage, 132 
composition of, 132 
serine linkages in, 133 
synthesis of, 132-33 
Proton relaxation studies 
of metalloproteins, 332, 
343 


Pseudouridine 
incorporation into RNA, 
683 
structure and NMR spectra 
of, 497 
Psicofuranine 
bacteriostatic effects of, 
704 
Pterine 
coenzyme forms, 292 
Pullularia pullulans 
polysaccharides of, 60 
Purine analogues 
effect on nucleic acid syn- 
thesis, 703 
effect on protein synthesis, 
703 


Purines 
NMR spectra, 697 
Puromycin, 575 
effect on protein synthesis, 
704-5 
NMR spectrum of, 498 
Pyrazolealaninase, 192 
8-Pyrazol-1-ylalanine, 174 
biosynthesis of, 192 
in watermelon seeds, 190- 
91 
Pyridine, 3-acetyl 
NMR spectrum, 499 
Pyridine nucleotides 
in bioluminescence, 431- 
43 
linked dismutations, 759- 


in reductive reactions, 
755-63 


transhydrogenase, 756- 
59 


Pyridoxal Phosphate 
amino acid decarboxylation 
and, 636 
amino acid racemase and, 
639 
kynurenine transaminase 
and, 661 
serine transhydroxymethyl- 
ase and, 64, 289 
transamination and, 633- 
36 
Pyridoxamine phosphate 
see Pyridoxal phosphate 
€-Pyridoxyllysine, 636, 
641 


Pyrimidine regulation 

in E. coli, 246 
Pyrimidines 

NMR spectra, 497 
Pyrocatechase, 340 
Pyrrole 

N-H resonance in por- 

phyrins, 501 


Q 


Quantum requirement 
of chlorella, 2 
of leaves, 2 
of photosynthesis, 2 
Quinolinic acid pathway, 
661 


R 


Reaction rates 
NMR studies of, 505 
Regulation of metabolism 
see Metabolism 
Regulator genes, 237, 241, 
244, 248 
Relaxation rates 
measurement of, 509-10 
Relaxation time 
effect of molecular inter- 
actions in NMR spectra, 
488 
effect of paramagnetic 
ions on, 510-12 
Releasing factors 
of muscle, 422-24 
Repression 
of enzymes, 235-55 
Resin acids 
NMR studies of, 503 
Respiratory chain 
components of, 730-33 
and ion transport, 763- 
65 


nonphosphorylated high- 
energy intermediates 
in, 769 

organization of, 729- 
33 


oxysome, 730 


reaction mechanisms, 774- 
79 
reversal of electron trans- 
port, 744-55 
Retinene 
conversion to vitamin A, 


Retinol 
conversion to vitamin A, 


Reversion mechanisms, 212, 
215-17 
L-Rhamnose 
4-0-8-D-glucuronosyl 
in algal polysaccharides, 
62 


in gums, 53, 54 
4-0-a-L-rhamnosyl-D-glu- 
cose 
in gum arabic, 53 
Ribitol phosphate 
in nucleotide peptides, 115 
Riboflavin 
and amino acid oxidase, 
639 


and amino acid racemase, 


Ribonuclease 

action, 33-34 

active site of, 36-39 

amino acid sequence, 26 

binding to active center, 
35 

bovine pancreatic, 25-46 

corrections to amino acid 
sequence, 61 

disulfide bonds, 26-28 

enzymatic mechanisms, 
41-46 

inhibition of, 34-35, 698 

isolation and purification, 
25-26 

mechanism of reaction, 
29-46 

NMR spectrum, 494-95 

S-peptide, 28-30 

sequential analysis of, 610 

specificity, 30-33, 684-85 

subtilisin cleaved, 28-30 

synthetic S-peptides, 29- 
30 


RNA 
amino acid acceptor 
transfer, 682 
amino acyl 
and peptide synthesis, 
680-81 
degradation by RNase, 29- 
46 


dispersive replication of, 
671 


fractionation, 540-41 
incorporation of ethyl 
groups, 676 
of liver nuclei, 575 
messenger 
characteristics of, 533-37 
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control of synthesis, 678- 
79 


and enzyme induction, 
239-40 

and genetic coding, 205- 
20 


inhibition of synthesis 
by dinitrophenol, 710 

isolation of, 252 

mechanism of in vivo syn- 
thesis, 691 

of neoplastic cells, 535- 
37 

polycistronic 241, 251- 
53 


reading of, 253-54 
viral, 251-52, 535 
nuclear 
synthesis during mitosis, 
693 
in relation to cell struct- 
ures, 537-41 
ribosomal 
comparative studies, 679 
stimulation of production 
by ACTH, 273 
transfer 
characteristics of, 681- 


evolution and, 229 
genetic code and 205-8, 
210, 222-23 
hybrid formation with 
DNA, 684 
and hydroxylation of pro- 
line, 654 
purification of, 223 
suppressor mutation and, 
221-22 
unusual basis in, 683 
RNA Fractions 
from neoplastic cells, 541 
RNA metabolism 
in regenerating rat liver, 
536 


RNA polymerase 
DNA-dependent, 670-71 
effect of viruses on, 688- 

89 
nuclear, 691 
RNA-dependent, 252, 671 
RNA-dependent in tumor 
cells, 531-32 

RNA replication 
in viruses, 674 

RNA synthesis 
inhibition by actinomycin, 

539 


in isolated nucleoli, 539 

regulation by amino acid 
pool, 696 

stimulation by estradiol, 
699 


Ribonucleotides 
reduction of, 676-77 

Ribosomes, 541-44 
aggregation of, 677-78 
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effect of manganese on NMR 
spectrum of, 508 
Roseonine 
see Streptolidine, 186 
Rotenone 
effect on mitochondria, 
735-36 


s 


Saccharopine 
biosynthesis of, 189 
in lysine biosynthesis, 189 
in yeasts, 188 
Salmonella 
O-antigenic polysaccharides 
of, 107-13 
Sarcoplasmic reticulum, 422 
Sarcosine 
in peanut protein, 173 
Selenium 
antioxidant activity of, 
320-21 
Serine 
biosynthesis of, 639 
transhydroxymethylase, 
289, 641 
and glycine formation, 640 
Serine linkages 
in protein polysaccharides, 
133 


Serine residues 
oxidation by periodate, 607 
phosphorylation of in 
alkaline phosphatase, 
18 


phorphorylation of in phos- 
phoglucomutase, 20, 22 
Serine sulfhydrase, 655 
Serratia marcescens 
lipopolysaccharides of, 113 
Shigella flexner 
lipopolysaccharides of, 
112-13 
Shikimic acid 
and derivatives, 658 
Sialic acid 
formation of, 104 
Sialyl-(2-»3)-lactose 
enzymatic synthesis of, 
106 
Sodium ion transport, 87 
Soya bean hull 
xylan in, 52 
Sphinogolipid haptens, 75-79 
Sphingolipid synthesis 
a@-oxidation and, 154 
Sphingosine, 75 
Spin-spin interaction, 487 
Spore formation 
timing of in B. cereus, 
694 
Sporulation 
inhibition by azaguanine, 
694 


Stability constants 
of metalloproteins, 333 





848 


Staphylococcus enteritidis 
endotoxin of, 80 
Staphylomycin 
S factor 
3-hydroxypicolinic acid 
in, 183 
4-keto-L-pipercolic acid 
in, 183 
Starch, 57-58 
Starches 
in green algae, 58 
molecular weight by light 
scattering, 58 
in waxy synthesis mutant 
of maize, 68 
Starvation 
and fatty acid biosynthesis, 
152 


Stearic acid monolayers, 92 
Steroid hormones 
effect on nucleic acid 
metabolism, 698-700 
vitamin A and, 313 
see also Corticosteroids 
Steroids 
NMR spectra of, 502-3 
Steroid sulfates, 578 
Stizolobic acid, 190-91 
Streptococci 
group D antigens, 117 
Streptolidine 
in streptothricin and 
stretolin, 186 
Streptomyces erythreus 
ribonuclease of, 685 
Sub cellular particles 
fatty acid synthesis in, 
148, 165 
Succinate dehydrogenase, 
341, 730-32, 747-50 
Succinate-linked reduction 
of NAD~ 
electron transfer of, 746- 
50 


energy transfers, 750-52 
stoichiometry of, 752-55 
Succinate oxidation 
inhibition of, 734 
mode of, 746-50 
Sugar nucleotide-dependent 
transfer reactions, 105- 
7 


Sugar nucleotides, 101-7 
acetylated 
in heparin biosynthesis, 
129 


isolation and formation 
of, 101-5 
Sulfate conjugation, 578 
Sulfate metabolism 
vitamin A and, 313 
Sulfhydryl groups 
and fatty acid synthesis, 
140-46 
of G-actin, 405 
of myosin, 414, 416 
oxidation by vitamin Bj2, 305 
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Sulfhydryl reagents 
histidine a-deaminase and, 
649 


Sulfite reductase, 250-51 
S-sulfohymotrypsin, 628 
Sulfonamide inhibitors 
interaction with carbonic 
anhydrase, 346 
Sulfonamides 
binding to bovine serum 
albumin, 510 
Sulfuration 
vitamin A and, 313 
Suppressor mechanisms, 
220-22 


7 


Tautomerism 
in purines and pyrimidines, 
497 


Teichoic acids, 116-19 
in B subtilis, 118 
biosynthesis of, 121 
in cell walls of staphy- 
lococcus aureus, 115 
electrophoresis of, 120 
group D antigen of 
streptococci, 117 
linkage to mucopeptide, 
119-21 
localization of in B. mega- 
terium, 116 
preparation of from L 
arabinosus, 116-17 
of S. aureus, 117-19 
Telomycin 
3-hydroxy-L-prolines in, 
182-83 
Tetrahydrofolate 
transhydroxymethylation 
and, 641 
Tetrahydropteroyltri- 
glutamate, 287-92 
essential cofactor for 
methionine biosynthesis, 
302 
inhibition of methionine 
biosynthesis by, 302 
see also Folic acid 
Tetramethylsilane deriva - 
tives 
for NMR reference spectra, 
486 


Thalassemia, 226 
Theanine, 179 
B-(20-Thiazole)@-alanine 
in bottromycin, 197 
Thiazole amino acids 
in antibiotics, 197-98 
Thiazole rings 
biosynthesis in peptide 
antibiotics, 198 
Thioacetamide 
carcinogenic effects of, 
539-40 
Thiostreptine, 197 





Thiostreptoic acid, 197 
Thiostrepton 
thiazole amino acids in, 
197 
Theonine 
dehydratases, 644 
regulation of biosynthesis, 
644 
utilization, 643 
TDP-N-acetylamino sugars, 
193 


TDP-N-acetylhexosamines 
formation of, 104 
TDP-rhamnose 
formation from TDP-glu- 
cose, 102 
in rhamnolipid synthesis, 
106 


Thymidine kinase 
induction by viruses, 688 
Thymidine triphosphate 
synthesis in neoplastic 
cells, 524-25 
Thymidylate kinase 
in regenerating liver, 695 
Thymidylate synthetase 
mechanism of action, 291 
phage induction of, 290 
Thymidylic acid 
biosynthesis, 291 
Thymine dimer 
formation on irradiation 
of DNA, 713 
Thymus nuclei 
DNA polymerase of, 669- 
70 


Thyroglobulin, 127 
Thyroid gland 
effect of hormones on, 265 
Thyroxine 
and fatty acid synthesis, 
153 


and nucleic acid metabo- 
lism, 701 
Tingitanine 
see lathyrine, 187-88 
Tissue culture 
conditions for antibody 
production, 385 
Tobacco mosaic virus 
mutation and the genetic 
code, 211-12 
protein of 
amino acid sequence, 
624-27 
a-Tocopherol, 319-25 
see vitamin E 
Tocopheryl quinone 
vitamin E metabolism and, 
323 
Toxic substances 
increased toxicity by, 590 
metabolism, 571-96 
see Drugs; and Metabo- 
lism 
Toxification, 590 
Toxohormones, 557 





Tragacanthic acid 
structure of, 54 
Transamination 
by other enzymes, 635-36 
Transcarboxy lation 
role of biotin, 150, 157-61 
Transfer-RNA, 681-84 
see Ribonucleic acid 
Transferrin, 127, 338 
and iron levels, 464, 469 
Transformation 
in mamalian cells, 527-28 
Transmethylation, 584 
Transport 
active of ions, 763-65 
Trehalose 6, 61-Mycolic 
acid diester 
in bacterial glycolipid, 
81-82 
Tropomyosins, 403, 424-26 
tropomyosin A, 424 
Trypsin 
chytotryptic activity of, 
separation from chymo- 
trypsin, 605 
Trypsinogen 
structural studies of, 628 
Tryptophan 
biosynthesis, 658 
hydroxylation of, 658 
kynurenine-hydroxy- 
antharanilic acid path- 
way, 660 
niacin nucleotide synthesis 
and, 659 
pyrrolase, 660 
effect of 
antibiotics on induction 
of, 700 
quinolinic acid pathway, 
661 


Tryptophanase, 661 
Tryptophan operon 
in E. coli, 245-46 
Tryptophan synthetase 
of E. coli 
structural studies of, 


synthesis of 
dependence on DNA, 681 
Tryptophan synthetase A 
protein 
colinear relationship, 222 
and the genetic code, 215- 
17 


mutational alteration of, 


reversion studies and, 
215-17 
suppressor mutation and, 
220-22 
Tumor cells 
heparin biosynthesis in, 
129-30 
see Neoplastic cells 
Tyrosinases, 344, 656 
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Tyrosine 
in active site of 6. 5S y- 
globulin, 365-66 
biosynthesis, 658 
hydroxylation of, 657 
hydroxyl group and angio- 
tensin activity, 260- 
61 
utilization of, 657 
Tyvelose 
in lipopolysaccharides, 81 


U 


Ubiquinones 
occurrence, 325 
oxidative phosphorylation 
and, 325 
synthesis 
effect of vitamin A, 316 
vitamin E activity of, 322 
Urea cycle, 643 
Uric acid 
ribosyl derivatives, 686 
Uricase 
presence of copper in, 345 
UDP-N-acetyl glucosamine 
in heparin biosynthesis, 
129 
UDP-fructose 
isolation from Dahlia 
tubers, 102 
UDP-L-rhamnose 
formation from UDP-glu- 
cose, 103 
UDPG-glycogen trans- 
glucosylase, 68 
Uridine diphosphoglucuronic 
acid 
drug metabolism and, 576 
Uridine nucleotide peptides 
synthesis of 
in Staphylococcus aureus, 
114-15 
Urinary glycopeptides 
see Glycopeptides 
Urocanic acid 
and histidine metabolism, 
647 
Urushiol, 79 


Vv 


cis-Vaccenic acid 
synthesis, 143, 163 
Valine 
biosynthesis of, 645 
regulation, 646 
Viokase, 599 
Viomycin 


a, 8-diamino propionic acid 


in, 185 
Viosamine 
in lipopolysaccharide of, 
C violaceum, 81 
Viral RNA 
as messenger, 251-52 
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polycistronic nature, 251- 

52 
Virgilia araboides 
gum of, 54 
Vitamin A 

absorption, 315 

ascorbic acid synthesis 
and, 316 

biological activity of, 314 

catabolism, 314 

effects of deficiency of, 
313-17 

steroid hormones and, 

313 

membrane permeability 
and, 316 

mucopolysaccharide syn- 
thesis and, 313 

ruminant metabolism and, 
317 

storage, 314, 317 

synthesis, 315 

ubiquinone synthesis and, 
316 


Vitamin Bg 
coenzyme, see pyridoxal- 
phosphate 
deficiency, 661 
Vitamin Byo, 293-305 
absorption of 298 
and acetate fermentation, 
304 
analogues of, 293 
natural occurence, 296 
assay of, 296 
binding of, 298 
biosynthesis, 296 
cobalomin coenzymes, 162, 
293, 305 
biosynthesis, 296 
chemistry, 293 
enzymatic reactions, 162, 
299-305 
synthesis, 293 
cobalamine enzymes 
dioldehydrase, 300 
glutamic mutase, 299 
methylmalonyl-CoA 
mutase, 162, 299 
effects of deficiency, 303- 
4 


and iron metabolism, 461, 
463, 472, 474 
in lysine fermentation, 
301, 653 
mechanism of absorption, 
8 


in methane formation, 303 
in methionine biosynthesis, 


and nitrogen fixation, 304 
possible role in deoxyribo- 
side synthesis, 304 
reduction of, 294 
thiol oxidation by, 305 
transport of, 298 
Vitamin C 
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see Ascorbic acid 
Vitamin D 
calcium absorption and, 
318 
Vitamin E, 319-25 
anemia and, 322 
antioxidant, 320-23 
deficiency, 320-25 
lipid metabolism, 320-21 
mode of action, 324 
in plants, 324 
and red cell maturation, 
474 
Vitamin K, 325-26 
blood coagulation and, 326 
occurance in microorgan- 
isms, 325 
oxidated phosphorylation 
and, 325 
Vitamin K3 
in respiratory chain, 734- 
35 


Vitamins 
fat-soluble, 313-30 
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WwW 
Willardiine, 190-91 
x 


X-ray diffraction 
chitin, 59 
X-ray scattering 
by lipid-water systems, 
93 
Xylans, 51-53 
barley husk, 51 
corn germ, 52 
corn stalk, 52 
degree of polymerization, 
52 
in differentiation of 
cambium, 52 
enzymic degradation, 52 
fine strucutre of, 51, 52 
Lolium perenne, 51 
4-O-methylglucuronic 
acid in, 52, 53 





periodate oxidation, 51, 52 
in Rhodymenia palmata, 63 
soya bean hull, 52 
synthetic, 59 

Xylose 
in glucomannan, 56 


7 


Yeast 
isomaylase, 57 
phosphomannans in, 
60-61 
UDPG-glycogen glucosyl 
transferase, 68 


Z 


Zinc proteins, 345-48 
Z membrane of muscle, 
419, 424 
Zone electrophoresis 
of subunits of 6. 5S y- 
globulin, 357 
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